To get an electrophysiological basis for understanding the sexual and age-related
post-stimulus histogram analysis. Electrical stimulation of the medial preoptic area elicited responses in one-half of the hypothalamic arcuate neurons tested in female rats while the stimulation induced responses in less than one-third of the arcuate neurons in the male. The percentage of arcuate neurons responding to preoptic stimulation did not differ between young and aged animals. Stimulation of the medial amygdala evoked responses in a larger number of preoptic neurons in young mature rats than in aged animals in both sexes. There was no sexual difference in the number of responding neurons to amygdaloid stimulation. Percentages of preoptic neurons responding to the hippocampal stimulation were greater in young females showing regular estrous cycles than in males or aged females which showed constant estrous vaginal smears.
In aged females whose vaginal cycles were induced by daily treatment with progesterone, more preoptic neurons responded to stimulation of the amygdala and the hippocampus than in aged constant estrous rats. The young cycling and aged progesteronerecycling rats had similar preoptic neuronal responses to the limbic stimulation. Stimulus thresholds for inducing these arcuate and preoptic unit responses were almost equivalent among different groups of animals.
This suggests that the alteration in unit responses observed was not due to a change in neuronal excitability in the sites of stimulation in different animal groups.
These results indicate that there are sex differences in the synaptic functions which transmit preoptic signals to the arcuate neurons and hippocampal impulses to the preoptic neurons.
It is also suggested that the amygdalo-preoptic and hippocampopreoptic neural pathways may be functionally modified in aged rats because of the absence of estrous cycles. also lose these cyclic functions. The loss of estrous cycles in aged rats is due to a functional alteration in the brain since the transplantation of ovaries or pituitaries from aged non-cycling rats to young mature cycling rats does not prevent the cycling activity in the young animals (Peng and Huang, 1972) . Electrical stimulation of the preoptic area causes a rise in serum gonadotropin concentrations and ovulation in young female rats (Everett and Radford, 1961; Kawakami, et al., 1973b) , aged constant-estrous rats (Clemens, et al., 1969) and in male animals (Quinn, 1966; Kawakami, et al., 1973a) . However, the aged rat or the male with an ovarian transplant does not ovulate spontaneously, suggesting the possibility that afferent inputs to the preoptic area may be different in these animals from young mature females. Raisman and Field (1973) A hundred and eight male and female, young mature (3-to 6-month old) and aged (15-to 24-month old) rats of Wistar strain were used. They were housed under artificial light control (lights on 05.00-19.00h) and fed laboratory chows ad libitum. Daily vaginal smears were taken from female animals and young females whose smears showed regular 4-day estrous cycles were used on the day of proestous or diestrous I. Aged females were used when they showed at least 21days of constant vaginal estrous. Fourteen of the constant estrous females were injected with proges- Fig. 1 . Examples of daily vaginal smears from female rats. Young mature females were used on the day of proestrous or diestrous I. Old rats were used when their vaginal smears showed at least 21days of persistent estrous, with or without progesterone daily injection which induced vaginal cycles in 11 of 14 persistent estrous rats. CVE: constant vaginal estrous. RC: recycling.
terone (1mg, s.c., daily) and in 11 of them vaginal cycles were induced after progesterone; the recycling old rats were used on the day of proestrous. Fig. 1 shows examples of the daily vaginal smears from female rats used in this study.
Rats were anesthetized with urethane (1.25g/kg b.w., injected i.p.), and fixed in a stereotaxic apparatus. A stimulating bipolar concentric electrode, made from a stainless steel tube with a 0.4mm outer diameter and a stainless steel wire 0.15mm in diameter and insulated with epoxylite except the tip, was oriented to the medial preoptic area, medial amygdala or dorsal hippocampus according to the atlas of Albe-Fessard et al. (1966) . Negative square wave pulses of constant intensity (0.1-2.0mA), duration (0.2msec) and frequency (2/3Hz) were applied through the electrode. Extracellular potentials were recorded via a glass micropipette made from a Pyrex tube with a 3mm outer diameter and filled with 0.5M sodium acetate solution. Pontamine sky blue 6B was added to make a 2% solution of dye for marking the position of the tip of the micropipette.
The micropipette was inserted into the hypothalamic arcuate nucleus or the medial preoptic area, and extracellular unit potentials were taken Vol.29 The larger stimulus current elicited the larger unit response. through a preamplifier (Nihon Koden, NZ-4) to an oscilloscope (Nihon Koden, VC-9). Single unit responses to consecutively applied 80-560 stimuli were computed on line and a post-stimulus time histogram with 5-msec bins was made with a digital computer (San-ei Sokki, 7T-07). Unit responses were also photographed on the oscilloscope screen if necessary. The neurons recorded were classified into 3 categories (facilitatory, inhibitory and no response) according to their initial responses, since a facilitatory response was usually followed by a post-facilitatory inhibition and an inhibitory response followed by a post-inhibitory excitation. The threshold of the stimulus current was determined in some units by repeating the histogram analysis with different current intensities. Fig. 2 
